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D@ Grid Production Computing Initiative

Initiative Overview

Introduction

The D@ Grid Production Computing Initiative is amlrella project to achieve a broad
set of goals by applying a modest level of projeahagement formalism to track and
sustain progress. The Initiative adds staff to Ipddm, prioritize, and coordinate work
amongst the existing personnel and groups, witbyartowards identifying and reducing
the long-term maintenance and support requiren®riR4IN2 experiments.

CD Charge to the Initiative

The charge to the Initiative from the Computing iBien can be summarized by “do
what is important in six months to get D@ Grid Cautipg up to production grade”.
Based on consultation with the major stakeholdexisting work plans, and
consideration of the D@ SAM-Grid Prioritization (R&rch 2007) and the D@ “Charge
to SAM-Grid-D@ Project Manager” (31 April 2007) douents, a number of objectives
were identified to support this charge, listed el®he Initiative Objectives are:

D@ Grid Production Architecture

Adjust Responsibilities among SAM-Grid, D@runjoldpro, automc tools
Transition Operations Support from SAM-Grid DevRon2 Ops

D@ Primary Production on Fermigrid

Extend Grid Production System Functionality (if egsary)

Preparation of D@ Apps for Long-term

Evaluation of D@ SAM-Grid Requests

Nooh~wbdbE

More realistic estimates of task durations and stailability from early Initiative
experience indicated that not all of the envisiomedk could be fit into the Initiative.
Major tasks were prioritized, and lower priority skavas dropped or reduced in scope.

Project Team

The Initiative was led by Amber Boehnlein (CD AD®&@ Head, D@) in the Project
Director role and supported by Robert D. Kennedy (@PMQA) in the Project Manager
role. The Coordination Committee consisted of EilBerman (CD Grid Facilities Dept
Head),Bill Boroski (CD Associate Head for PM&QA), Mike Bsburg (D@ Production
Coordinator), Gabriele Garzoglio (CD OSG Group lexadAM-Grid Development
Leader), Qizhong Li (CD REX Dept Deputy Head), Adayon (CD Rex Ops Group
Leader, SAM Project Leader, D@). Also contributtnghe Initiative were the D&
collaborators Peter Love (ddrunjob maintainer)] $o®w (D@ MC Production
Coordinator and automc maintainer), and Daniel &i@Jrepro-tools maintainer). The
D@ Offline Computing liaison role was performedAmber Boehnlein, who became the
co-leader of D@ Offline Computing during this latiive.

! Both documents as well as a supporting diagranaaa#able athttps://plone4.fnal.gov/P0/CD-
OPMOQA/project-management-activities/d0-grid-producicomputing-initiative/background-docs
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Project Repository

Project Management and some subject matter docatr@mare maintain at:
https://plone4.fnal.gov/PO/CD-OPMQA/project-manag@airactivities/DO-grid-
production-computing-initiative This area is organized into the following folster

» Coordination Meetings Slides, minutes, and other artifacts from theative
Coordination Meeting held biweekly, then weekly.

» D@ Primary Production on Fermigrid MeetirdSlides, pictures, notes, and other
artifacts from the D@ Primary Production on Fernddvieeting held 24 August
2007, 0900-1145.

» Initiative Baseline Planning MeetirgMeeting 0900-1300 on 04 October 2007 to
review candidate baseline plan v0.9.9. Slides aopbgt plan artifacts.

» Initiative Wind-down Summaries Slides and other documents summarizing the
D@GPCI as it nears and reaches its conclusion @lose-out related meetings in
early to mid-February 2008.

» Initiative Close-Out Documents Lessons Learned Meeting, Closure Report, and
related documentation from June 2008.

» Project Management DoesDocuments describing the project management
aspects of the D@ Grid Production Computing Initet This includes MS
Project schedules and related reports updateddngiyuthroughout the Initiative.

» Subject Matter Docs Documents tracked by the Initiative that desethe D@
Grid Production System and D@ Applications. Manytwse are the high-level
subject matter documentation deliverables of thigative.

» Background Docs- Documents and sources describing the D@ GriduRtan
System, D@ Applications, Customer RequirementsRamatities. This is not
meant to replace D@ experiment repository, howewds, to make available
some documents related to the Initiative in a npatdalic repository.

Project History

Motivation and Development: March 2007 — April 2007

« March 2007: D@ SAM-Grid Development Prioritizatfo26 March 2007) — from
D@ Collaboration

* April 2007: D@ Grid Production Workshop (11 Aprid@7) — URL:http://cd-
docdb.fnal.gov/cqi-bin/DisplayMeeting?conferenc&lds

« Charge to SAM-Grid-D@ Project Manadg€81 April 2007) — from D@ CPB

* May 2007: Initiative concept developed: UmbrellajBct to last 6 months.

Planning: June 2007 — October 2007

* June 2007: CD FYO08 Budgeting slows planning. Engsplans still executing.
» July 2007 Coordination meetings begin. Executiacked in parallel with formal
planning. “Road to Operations” by Gabriele Garzogind “Automation of

2 https://plone4.fnal.gov/P0/CD-OPMQA/project-manageiractivities/d0-grid-production-computing-
initiative/background-docs/samgridprioritization 1307.doc

? https://plone4.fnal.gov/P0/CD-OPMQA/project-manageiractivities/d0-grid-production-computing-
initiative/background-docs/amberchargev3.doc
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Health Alarms” by Andrew Baranovski integrated itie Initiative schedule.

* August 2007: D@ Primary Production on FermiGridnipilag Meeting —
identified need for a supported system diagramsandce-hardware mapping.

» September 2007: Start Ops responsibility transf@hiases. 4 Major Milestones
already achieved due to early successes and piatilré work in progress.

» October 2007: Baseline Planning meeting and vifbfect plan release.

Execution: July 2007 — February 2008

* Planned to execute from July 2007 to Jan 2008, ¢éended to Feb 15, 2008.

» Biweekly, then weekly in early 2008, status gathgm@nd coordination meetings.

» Execution effort limited early by Operations sugdoad, though this was
reduced over time as operations reduction taskarbtgpay off.

* Nov/Dec 2007: Work slow-down against plan. Someomtgsks slip past Feb 15.

* February 2008: Overall 2X reduction in operatig®ies reported per unit time,
3-4X reduction in major issues reported, compaenmgil reports in October 2007
to those in late January/early February 2008. SidnoD@ production and MC
production coordinators that grid production stigpachieved.

» 15 February 2008: End Initiative formally, but tkatbe remaining open tasks to
completion and consult on longer-term processes.

Close-Out: March 2008 — June 2008

» March —April 2008: Less frequent status gatherind eoordination meetings.
Participating groups interleave other work withtiative per FY08 effort plans.
April: Enough open tasks judged to be done, claggaresume in May 2008.
06 May 2008: Final status call meeting.
03 June 2008: Final “Lessons Learned” meeting.
27 of 29 Major Milestones completed.
2 of 29 Major Milestones were “Closed Incomplete”:
* Mile 14 (D@repro-tools): Unlikely to be achievedbsadue to external
resource availability. D@repro-tools was not addpgteuse SAM V7.
* Mile 28 (Production on FermiGrid Stable): Completedt more work is
required to achieve goal of long-term stabilityagteed service levels.

Reasons for Closing the Project

The D@ Grid Production Computing Initiative wasidefl to be a time-limited project to
achieve what was possible in six months, effegfielginning in July 2007. In early
February 2008, after an approved modest extenierinitiative had accomplished its
charge as best as possible in approximately the dgifotted. With the D@ production
coordinators sign-off on operations improvementgoa 11 February 2008, we
presented the Initiative accomplishments and astaport of the D SAMGrid
Development Requests at an executive meeting drettBiary 2008 to the DG
spokespeople and Computing Division Head. Includad a well-received proposal to
track all remaining open tasks to completion, sith@eremaining timeline would stretch
out as participating groups were committed to dewftort to other projects as well. All
open major tasks were completed by 06 May 2008.
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State of the Initiative Objectives

1. DG Grid Production Architecture

Goals:
» Document the high-level architecture of the D@ Gfrdduction system in order
to clarify roles and responsibilities among thevies and tools. The nature of
this document is defined by Vicky White, who wilys off on the deliverable.

State at Closing: DONE.

Deliverables:

» High-Level Architecture Document to serve this ahjee, at
https://plone4.fnal.gov/P0/CD-OPMQA/project-managatractivities/D0O-grid-
production-computing-initiative/subject-docs/arclyt level v2_draft.pdf

* Support document with more D@-specific detail, at
https://plone4.fnal.gov/P0/CD-OPMQA/project-managetractivities/D0O-grid-
production-computing-initiative/subject-docs/DO¢ptoductionarchitecture-v1-

2.pdf

Outstanding Risks (including Operations, Suppdtne identified.

2. Adjust Responsibilities among SAM-Grid, D@runjob , D@repro,
automc tools

Goals:
» Streamline these tools to insure that each wasdependent of the others as
much as was reasonably possible at this pointein life cycle.
» Define procedures for component, integration, grstiesn testing to minimize
downtime due to “testing in production”.
* Accomplish some related D@-requested developmepiests. The work was
selected based on informal cost-benefit evaluation.

State at Closing: MOSTLY DONE.

The adaptation of D@repro-tools to SAM v7 requgstem was worked on by
Daniel Wicke, but was not completed. A defect 8AM Python interface was reported
by Daniel in October 2007, which was not resolvatll IDecember 2007. By that time,
Daniel has other commitments and was unable totdeire to this task.

Deliverables:

* Rework of the SAMGrid-D@Runjob interfaces and regpbilities to make each
tool more independent of the other. Example: delbogjef D@runjob macro and
SAMGrid. The benefits were judged to not be wohth éffort required to
accomplish a complete decoupling of the tools iatgbint in their life cycle.

» Procedures for integration testing to improve congmd reliability before
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integration begins, and system reliability beforeduction deployment.
Establishment of a SAMGrid test stand to enableash feature testing as
possible of new code versions before productionayepent.

Feature: Ability to start production from Stagea@d error recovery in this kind
of phased processing. It was agreed in July 200nibgtive, CD, and D&
representatives that being able to start produetidater stages was not worth the
effort required, especially as this would be evatyusimplified by development
to support generalized job types.

Feature: Support for generalized job types basdddpoharacteristics.

A document describing how to add production paththé future (a major D&
request), based on the new support for genergjatetypes, available at:
https://plone4.fnal.gov/PO/CD-OPMQA/project-manageitractivities/D0-grid-
production-computing-initiative/subject-docs/futpreductionpaths.docThe
steps required are listed in a generic WBS temptaitthe work required to adapt
a D@ application to Grid Production, availableldtps://plone4.fnal.gov/P0O/CD-
OPMQA/project-management-activities/D0-grid-prodoictcomputing-
initiative/subject-docs/adaptD0Oapp-genericwbs-vdod.

Outstanding Risks (including Operations, Support):

The new support for generalized job types has eehtihoroughly tested by
actually adapting a D@ application to run in gridguction. The
CD/SCF/GRID/OSG group recognizes there may be iatdit consulting and
development work required when this feature isliynasted in the field.

There is some risk of additional support required kater date due to D@repro-
tools not yet using the SAM v7 interface.

3. Transition Operations Support from SAM-Grid Dev to Run2

Ops
Goals:

Document aspects of the Grid Production systere@sasted by D@.
Implement the tools, create procedures, perforimitrg, and write
documentation to transfer operations support fioeneixpert SAM-Grid
development team (the CD/SCF/GRID/OSG Group) tdRhe2 operations team
(the CD/SCF/REX/OPS group).

As a prerequisite to operations transfer, redueestfort required to operate the
grid production system. Automate as many monitotasis as possible.
Perform a systematic re-installation of Grid Prdcucservices on performant
new hardware in a standard and documented configara

Define sustainable support processes and commiamisathannels.

Apply “production” procedures and mindset to thempion and management of
the D@ Grid Production System. Prepare disastewvesy procedures.

State at Closing: DONE.

Deliverables: A partial list of what was accompédh-
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Forwarding Node Installation documentation, intégglanto the SAM-Grid
installation manual, is available at:
https://plone3.fnal.gov/SAMGrid/Wiki/ForwardNodeta#lationInstructions
Grid Operations Policies documehttps://plone4.fnal.gov/P0/CD-
OPMQA/project-management-activities/D0-grid-prodoictcomputing-
initiative/subject-docs/samgridops_v1 2 final.pdf

Following a detailed plan, primary operations suppas transferred to the
REX/Ops group successfully. Developers play a cbasuback-up role in the
documented support process. Operators and developst regularly to review
open requests and augment existing procedures \ghapeeare identified.

All support requests are tracked in SAM-IT, a pkased issue tracking tool.
3 of 3 aging Forwarding Nodes and 1 of 1 aging QwgeMode were successfully
replaced with new performant hardware, and instatlenewly-defined standard
configuration with upgraded infrastructure softw@v®T).

Installation of LCG Forwarding Nodes in a standewdfiguration was pursued,
and was about to be accomplished on at least tmenghe UK at this writing.
A basic SAM-Grid Test Stand was created.

Routine maintenance operations were automated. prarnclude job queue
clean-up and disk space (logs, output sandboxeahalp.

The average output sandbox size was reduced withssiDf usability.

System health alarms set up for critical servioetheé Grid production system.
A basic system testing infrastructure was createadlow simple emulations of
user jobs to be run periodically as an end-to-estldf critical services.

Outstanding Risks (including Operations, Support):

The new processes for handling support requeststodee followed diligently in
order to become ingrained habit, “how we do thindfsShortcuts and exceptions
are taken for non-critical/emergency requests, twerective action or
intervention may be required in order to help reioé these processes.
Hardware upgrades may be required to be done sitdea more time before the
end of Run2 data analysis. Software upgrades wi#lg have to be done several
more times. The effort to automate, simplify, alndwmnent operations should
continue. This objective is the start of a longvtgarocess, not the end of one. If
this is not recognized, then operations will becawer more effort-intensive for
operators and the system ever less reliable fasuser time.

Some issues will arise that will still require stargial effort from developers,
such as the 32k sub-directory limit on ext2/3 $ystems and its impact on grid
tools at greater usage levels. These will stillneebe addressed, with a process
to fill the longer timescale tracking role playeglthe Initiative.

The SAM-Grid Test Stand will need to be maintaiaed extended. The process
to use it to validate versions before productidease depends on its viability.
The system health alarms and monitoring will regumaintenance over time as
the grid production system components change.do&et scheduled inspections
may help catch inconsistencies. Once the monit@ystem becomes out-of-sync
or is left unused for a time, the benefits to opers will decrease substantially.
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4. D@ Primary Production on Fermigrid

Goals:
» Evaluate and address the needs of D@ Primary Ptiodun order to establish
stable, predictable service.
* Support the transfer of D@ Primary Production tonfi&rid.
» Simplify the task of running production processasgmuch is possible.

State at Closing: MOSTLY DONE.

While this work was signed off by D@ production odioators as successful at
the end of the Initiative on 11 February 2088(s://plone4.fnal.gov/PO/CD-
OPMQA/project-management-activities/D0-grid-prodoicicomputing-
initiative/initiative-close-out-and-summaries/DO#26080211-DO0ppf.ppt demand on
the system increased shortly afterward and op@migsues arose which severely
impacted operational efficiency. This made clearribed for a service level agreement
and/or an automatic throttle to limit demand to-getermined stable usage limits in
order to maintain stable production operations dhredong term. Neither of these were
planned deliverables of the Initiative, however. Mésv believe that having at least one
of these in place is necessary to accomplish the$, go we have chosen to declare this
objective to not be fully achieved, to encouragerk work in this area.

Deliverables: Most work identified to support tbisjective was tracked under other
objectives. A few distinct deliverables include:

* Low-Level Workflow/Dataflow Diagramshttps://plone4.fnal.gov/P0/CD-
OPMQA/project-management-activities/D0-grid-prodoictcomputing-
initiative/subject-docs/D0-grid-production-systenonkflow-dataflow/

» Hardware-Service Mappingttps://plone4.fnal.gov/PO/CD-OPMQA/project-
management-activities/D0O-grid-production-computindyative/subject-
docs/D0Ogpci-services-and-nodes-3.doc

» Feature: Forward user’s job scheduler requirenergges, to allow user control
similar to functionality of ReSS, but not yet offerby ReSS in detalil.

Outstanding Risks (including Operations, Support):

* The hardware-service mapping should be reviewed frme-to-time since the
hardware used in various roles changes with limitetice. This mapping proved
to be a very useful tool for supporting effectiveronunication between diverse
groups working together, but will remain usefulyoiilit is kept accurate.

» After much was done to improve the capacity andistiess, the grid production
system was shortly thereafter suffering a high oht@perations problems at the
same time that D@ production was achieving recoodymtion levels. A Service
Level Agreement and/or automated demand throttheésled to balance the
demand on the grid production system with its cdppials, in order to insure
predictable service with reasonable operationsscost
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5. Extend Grid Production System Functionality

Goals:
» Evaluate requests to extend the existing Grid Rrbolu system functionality. If a
requested extension is judged worthwhile basedostilzenefit analysis and
possible to complete in six months, then implenaemt deploy the extension.

State at Closing: DONE.

Deliverables: No extensions were deemed both nageasd feasible to accomplish.

* Two functionality extensions were evaluated dutimg Initiative: “Forwarding
Nodes behind Firewalls” and “Minimal Resource Bnaokg”. Documentation is
available athttps://plone4.fnal.gov/P0/CD-OPMQA/project-managetn
activities/D0-grid-production-computing-initiativaibject-docs/evaluation-of-the-
extension-to-development-vl 0.doc

* A more thorough summary of SAM-Grid Brokering aseitates to the Minimal
Resource Brokering topic and D@ SAM-Grid Develophrequest (production
#9) is documented atttps://plone4.fnal.gov/PO/CD-OPMQA/project-
management-activities/D0-grid-production-computinigfative/subject-
docs/executivesummaryofsam-gridbrokeringrequest.doc

Outstanding Risks (including Operations, Supp®tne identified.

6. Preparation of D@ Apps for Long-term

Goals:
* Propose best practices to help “future-proof” caltiD@ applications (and data)
against hardware failures, personnel transitiond,aher environmental factors.

This was originally envisioned with a broader gmatoordinate implementation
of best practices for critical D@ applications abteast provide a detailed evaluation of
what is required for that implementation. Thisamsistent with the theme of CD Run2
Initiatives, to help prepare Run2 Computing forueed collaboration effort in
computing support over the next few years whilentaaning the same service levels. We
found the original goal to be quite ambitious givke D@ environment. Some heavily
invested maintainers did not see the need to peapaw for shifter-oriented operations,
risk reduction, and standardized practices. NdD@lkapplications lend themselves to
pure shifter operation, limiting the benefit of ithgreparation. Some critical DO
applications were not even maintained in CVS. Wechaled that the implementation of
best practices was likely to take much longer tin@ninitiative lifespan and was less
likely to deliver immediate value compared to otiverk in the Initiative. We scaled
back this goal to be less intrusive on D@ applaratnaintainers, but still having value to
both CD and D@ managers: a best practices chebitistitical D@ applications.

State at Closing: DONE. (Judged against the rdwieal)

Deliverables:
* Recommendations for the preparation of D@ Applaatifor reduced long-term
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maintenance are documentedhtips://plone4.fnal.gov/P0O/CD-OPMQA/project-
management-activities/D0O-grid-production-computinidiative/subject-
docs/genericapprecommendations-vl 0.doc

» List of known portability issues for D@ Applicatisnwith respect to adaptation to
the Grid Production Systernttps://plone4.fnal.gov/PO/CD-OPMQA/project-
management-activities/d0-grid-production-compufimitiative/subject-
docs/adaptdOapp-portabilityissues-vl 0.doc

Outstanding Risks (including Operations, Support):

* There is a potential for significantly more opevas requests from the
experiment to the Computing Division as supporele¥or computing from the
collaboration drop due to Run2 operations endirylaiC operations beginning.

» There is a potential for a critical D@ applicatiosing left in unmaintained if its
maintainer leaves without performing a thoroughli@pfion transition process.

7. Evaluation of D@ SAM-Grid Requests

Goals:

» Address the topics listed in the “D@ SAM-Grid Dey@inent Prioritization”
document (which lists the 17 D@ SAM-Grid Requetig} were appropriate for
the Initiative and were high enough priority relatto other work undertaken.

» Evaluate at some level all of the topics listethie “D@ SAM-Grid Development
Prioritization” document to establish a foundatfonfuture work.

State at Closing: DONE.

Deliverables:

» Evaluation of the “D@ SAM-Grid Development Priozaiion” requests and their
state at the end of the Initiative is documentedhiitps://plone4.fnal.gov/P0/CD-
OPMOQA/project-management-activities/D0-grid-prodoictcomputing-
initiative/subject-docs/D0Ogpci-status_DO0_requedtsidoc The Initiative was
not intended to undertake work to accomplish atheke requests, only to
evaluate each, working those which were feasibthimwihe Initiative constraints.

* Created a generic WBS template for the work reguioeadapt a D@ application
to Grid Production, available dittps://plone4.fnal.gov/PO/CD-OPMQA/project-
management-activities/D0O-grid-production-computinigiative/subject-
docs/adaptDOapp-genericwbs-vl 4.doc

» Applied the generic WBS to the adaptation of StAtahe Recocert to Grid
Produciton, available altttps://plone4.fnal.gov/P0/CD-OPMQA/project-
management-activities/D0-grid-production-computinidyative/subject-
docs/adaptDOapp-sarecocertwbs-vl 4.doc

Outstanding Risks (including Operations, Support):

* Given the historical sequence of events, some D@mrators may have
believed that the “D@ SAM-Grid Development Priar#iion” document
described work that was to be undertaken by th&tivie. We believe there was
sufficient communication of Initiative goals to rmmze such misunderstandings.

10
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Lessons Learned

Grid Technology

Monitoring

* The monitoring from the point of view of userslstiéeds much work to enable
users to be as effective as they were with tramifidatch systems, and reduce the
rate of “little” questions to operators. This leadsncreased demand on the
operations team and reduced confidence in themyfsteusers. This is partly an
issue for the underlying grid tools, but not enyird he grid system is composed
of different tools which report state differently.system-wide monitoring layer
that presents a single unifying picture to the usigtht pay for itself with a
reduction in “little question” investigation andsponses by operators.

» Deploying improvements to monitoring earlier in théiative would have not
only enhanced the usability for the system sodmgralso helped put
development and operations priority decisions ondr ground.

Grid Use by Global Collaborators

» D@ Production coordinators pointed out a gap inGhe Computing from the
point of view of large customers: there are nogg@t to automate resource
brokering across multiple grids. Global collabavast like D@ need to be able to
coordinate the use of resources available on éffitegrids to accomplish very
demanding and critical production tasks. D@ MC @&rdduction coordinators
have to manually manage their job submission aaassnbination of OSG and
LCG sites, which is labor intensive and leads souece utilization inefficiencies.
This is a hard problem in general, and beyond titative resources to address.

Distributed Systems Management:

» Coordination with external resources/people wasetiones difficult and
unreliable. Motivation for experimenters, espegiaimote researchers, comes
more from the attainment of new features with skemtn benefits to physics
analysis. This contrasts with the goal of RUN2i#tives to reduce long-term
support requirements.

* Maintaining a standard configuration for critical@ces at remote sites is
awkward unless there is cooperation from the lesderat the remote site. Any
one site can insist its individual configurationagoport unless proven otherwise,
challenging attaining a standard configurationgarduction operations. Working
more closely with the experiment management tofeate with such sites will
reduce the impact of such sites on Initiative pengbtime and enable a wider
variety of responses.

* Remote resources/people involved in work relatettiédnitiative were eager to
contribute positively to the D@ Grid Production tgys. Where there were
disagreements, the issues were priorities, costflieavaluations of tasks, a
mutually agreeable schedule, or communicationsyhether or not to help.
Integrating Initiative communications and decisioaking closer to the
established experiment processes that remote botdrs are already engaged in

11
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may have helped reduce misunderstandings in threas.a

General Management:

Grid Technology, as with any new technically comgkechnology, presents a
management challenge. There is a “specialize veraiss-train” tension where
operations teams have an uneven level of experieitbesrid middleware.

Production Operations Support
General:

The best benefit/cost task is generally agreecte lbeen the health monitoring
and alarms. It would have been advantageous teeimght these as soon as
possible, which is consistent with the point maldewhere of improving
monitoring as early as possible to leverage as rasgtossible in other tasks.
Starting the ticket meetings sooner in this Iniatmight have helped the support
transfer process proceed more quickly. Perhapsmeetings could have started
as early as the handoff of the first operationsckh&t. This point is not
universally agreed. The operations team was hebhuilglened at this time and
perhaps could not have devoted enough consistemnitian to make efficient use
of the meetings at that time.

Defining what is meant by Production Operationgpeu for both operators and
developers, is crucial and requires follow-up toidwshortcuts to meet schedule.
It is suggested that we remeasure the tickets-petimevel (as was done in
February 2008) and quantify the load reduction evetbpment and operations
staff. Goals are to determine if the system if @ening well and quantify how
much the Initiative has reduced the operations.|@adeats: demand level
changes and is not well-measured by a single nuggiepersonnel have moved
to lower priority work thus never appearing to beecdfree.

Tickets should be assigned to a few gross seveaigories to distinguish five
minute simple tasks from major long-term desigrifplan issues. Severity should
reflect a combination of the potential impact oa flystem and/or user’s work,
estimated effort to resolve, and the level of ustierding of the underlying issue.

Service Level Agreement:

A Service Level Agreement backed up by monitorihthe criteria used in the
agreement, is crucial for the delivery of a sucitégsoduction system. As
occurred in this Initiative, performing substantald complex upgrades to meet
verbally stated demands can end up being judgeeétbamy of a failure once user
demand increases to make use of apparently incesgseem capacity. The
Initiative should have pursued at least a gendral\&ry early on with the
customer, made sure it could be monitored, befdmok on a substantial
hardware and software system upgrade to bettee sleevcustomer. This was
discussed as early as September 2007, but it wessdewed a lower priority at the
time compared to retrofitting existing hardware angport transition tasks.
Despite being reinforced by Initiative experientés still not clear what limit
dimensions or values might be used since, ungstes starts to fail, it is not
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very predictable where or what its limits are. N#veless, selecting a few criteria
to monitor with soft statements about future cayasifar better than no
agreement at all. Getting the process started gpelctations set is the first
priority. Fine-tuning the quantitative aspects @alow in an iterative process.
With an SLA in place and monitoring to track it,eocan start to set expectations
with the customer that there are real costs teeamed capacity with a semi-
guantitative discussion. If a 50% increase in capawer agreement is requested,
then (example numbers only) it will cost the custoi additional forwarding
nodes, 1 additional server-class node to break@uk central services to spread
load, 6-8 FTE-weeks of operator time to procureppre, and install the new
nodes, and 1 FTE-week of developer time to cormsulin optimal configuration.
Further, there is at most 6 month lag time betwaee&mded formal request and its
implementation. Otherwise, the existing serviceelsvyemain in effect.

Large Customer, Distributed Operations:

For optimally effective production operations, #nehould be clearly defined
responsibilities between CD and DY for all of tbéware and hardware systems
involved in the distributed Grid Production systdrath on-site and remote. It
was unclear what the institutional commitmentsfaresoftware products and
services at DJ, especially for remote services,esohwhich are critical for day-
to-day operations. Many problem reports involve s@systems where the
response coordination and time is severely impdayetie time it takes to
determine who is willing to administer the rematevice (if anyone) and
achieving agreement with that remote service adinator on related issues such
as a common, maintainable configuration that héready been worked out with
the remainder of the D@ Grid Production system adstrators. This situation

will get worse as individuals who have gracioushyunteered their time to work
on remote systems in the past will eventually mowén their career and no
longer be able to help. One proposal: All servaxesbe backed by institutional
MOUSs, otherwise a service is removed from the “paithn” system.

Initiative Processes
Tracking:

Rob’s tracking of the details was good, but repgréit the Coordination

Meetings was perhaps too detailed. The combinati@mail status requests and
face-to-face discussion to cover more complex topgemed to work.

The Coordination Meetings seemed to serve both-lengl topics (priorities,
decisions) as well as low-level task coordinatibime e-mail status reports were
often thin, requiring follow-up. Perhaps moving soaf the detailed follow-up to
the end of the meeting would help address thistphiadequate time is reserved.
It was not clearly determined which MS Project m@bad value for the
participants or for the stakeholders. Reducingefifi@t to produce unused reports
could have freed more time for communication anordimation activities.

While the winter holidays vacation effect on taskations was considered ahead
of time, the increasing uncertainty of plans beytminitially well-thought-out
few months was not. The Initiative began to stalNbovember 2007-January 2008
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as the original detailed plans were accomplishetita next layer of work
began. Duration uncertainties increased, and pigerbecame less clear. With
less cohesion between tasks, and other work vyingdrticipants’ attention, the
fraction of effort devoted to Initiative tasks sesirto waiver as well.

Communications:

Communications improved with more D@ collaboratamsl CD-D&
representatives at the Coordination Meetings, sspreng the breadth of
stakeholders and roles on the experiment.

An explicit communications plan may have helpeadtdg gaps in the
communication chain, especially with groups witthie D@ experiment. A
balance has to be struck though in a small grdugpthe Initiative between broad
communications and maintaining focus on accompigtésks which will rarely
be unanimously viewed as being the highest priavityk to be done.

While FermiGrid Services group representation (othan by Eileen) was not
necessary at each Coordination Meeting, havinglaehilevel one-page summary
of the Initiative plans would have kept them postaccoming expectations.
Perhaps a page with links for drill-down into difat stakeholder “attention”

lists. The same applies for FEF, and does thig8dabunter-point: would they
have read a passive web page and/or e-mail inlblisy communications stream?
Some communications should have continued to Henpeed by the task leaders
working with the FermiGrid Services group, and pgdthat expectation was not
clear. Perhaps setting aside infrequent Coordindfleetings with topics of
interest to a specific group would have addresstid fpoints, with a specific
invitation and agenda available ahead of time witine background information.

Organizational Responsibility:

Tasks that involved significant work with a broad ef application maintainers
within the D@ experiment suffered from unclear @gailon responsibilities. It
took over a month to get to the point where mednirggmail could be
exchanged with an application person. In some capgdication maintainers
either believed they only had responsibility foeogting an application process or
believed the application to be frozen with no matiion for change in the
foreseeable future. This made working on somedlivg tasks extremely
challenging and seemingly unproductive.

Some critical tools in D@ Offline are maintaineddaythors on a goodwill basis
without an MOU to insure support continuity. Whitee maintainers’ sometimes
volunteer efforts are very much appreciated bynaiblved, this presented
significant short-term challenges to the Initiatared long-term management
challenges for D@ and the Computing Division. la ghort-term, volunteer effort
cannot be expected with certainty to follow a schedequired to coordinate
contributions from many parties into a coherergase. It also exposes the goals
of the Initiative to passive resistance if a digggng volunteer chooses to miss
scheduled deliveries. In the long-term, voluntdtares mask the need to identify
long-term support for a mission-critical tool thgtuan experiment-institution
MOU. This exposes the experiment to the risk ofliehg able to support the
application through the inevitable platform chagenajor OS upgrade, for
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example) or personnel change-over. This expose®@lie risk of being asked to
support the tool on short notice in order to camimo provide a stable, turnkey
service for the experiment. Dealing with this saoni simplify preparation for
the long-term production-oriented maintenance amgbsrt envisioned by the
RUNZ2 Initiatives.

Next Steps

While the Lessons Learned section covers a braaaf $epics, long-term and short-term,
the next steps that we believe may have the gtaatpact are:

A Service Level Agreement should be developed betweD and D@ which
includes a maximum supported capacity based otirexisxperience and system
configuration, with some cost associated with iases to this capacity (described
in Lessons Learned/Production Operations Support)

Monitoring should be identified or developed to gog the SLA by tracking the
parameters in the SLA to provide a history ovesetims well as fair warning in the
instant if limits are approached or exceeded.

Improved monitoring to support users with a singlasistent view of the
composite Grid Production System, such as a sjojlstate diagram.

Continue to identify higher priority developmentdiapport operations. Topics
such as the “32k sub-directory limit and Grid tbehaviors which trigger this”
will continue to require some developer work abwa level in order to reduce
operations support load. Identifying problem freggies in the ticket tracking
system will guide cost-benefit prioritization ofckuwork.

Maintain the discipline of the new change request@ss. Continue the operator-
developer-manager collaboration to clarify and eckasuch processes as needed
to manage the evolution of the system in a prodaatbntext in the long-term.
Continue the dialogue with RUN2 experiments on hoyointly achieve
production-oriented operations which require redueiort and less reliance on a
small number of very experienced imbedded experts.

Continue to pursue the installation and testing@& forwarding nodes in the
standard configuration at two or more separates $iteredundancy.
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Summary

With only limited additional effort to help coordite existing groups, the D@ Grid
Production Computing Initiative accomplished mahit®goals, laying a solid
foundation for future work. The production systemswhoroughly retrofitted with new
hardware and upgraded middleware, with a positiygeict on the stability of the service
(as of February 2008 at expected demand levelgp@ufor this “developer operated”
system was transferred in a managed fashion tér@ady burdened operations group,
with sufficient automation of routine tasks and wimentation to make this feasible.
Knowledge transfer activities and a new supportese have been embraced by both
operators and developers. Documentation and proeed all levels have been created
and updated to enable stable operations in thetlermg. With much input from remote
and local developers, a means to adapt D@ apmitato the Grid Production has been
deployed and documented which gives D@ more opfiangrocessing (with acceptable
adaptation costs) and breaks reliance on the CARByfor several processing efforts.
Generic WBS’s have been developed to help CD angp@for this work in the future.
While not all that was originally envisioned wagsamplished (or accomplishable), the
basic foundation of preparing D@ for reduced openatas Run2 winds down has been
prepared as best as possible in the time allotted.
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